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SECTION A (40 marks) 
You MUST answer QUESTION ONE (1). 


Answer ONE (1) question out of questions TWO (2) and THREE (3) 


QUESTION ONE (20 marks) 


Bacterial pathogens of humans have developed a set of virulence factors to effectively infect 
different body systems, spread in the body and survive the body’s immune system. Your task is to 
design a hypothetical “super pathogen”, equipped with a variety of virulence factors, and show its 
infection cycle in the human body. 


a. Design the perfect pathogen, showing its virulence factors and shortly explain the role of 
each virulence factor you included. [14 marks] 

b. Draw a diagram to show the disease cycle of the pathogen you have designed. [4 marks] 

c. Suggest a treatment that would be effective against the pathogen you described. [2 marks] 


QUESTION TWO (20 marks) 


a. Which diseases that were discussed in this unit are caused by Mycobacterium species? 
Name the diseases, the parts of the body affected and the species causing each disease. [4 
marks] 

b. What are the common features of these Mycobacterium species? [8 marks] 

c. What makes Mycobacterium species resistant to many antimicrobial drugs as well as to 
Gram staining? [4 marks] 

d. Could the same reason be used to explain why it is impossible to Gram-stain Chlamydia 
trachomatis? Explain. [4 marks] 


QUESTION THREE (20 marks) 


a. Compare and contrast between exotoxins and endotoxins. Name an endotoxin and at least 
two exotoxins. [6 marks] 

b. Explain why endotoxins are a feature of Gram-negative and not Gram-positive bacteria. [4 
marks] 

c. One of the virulence factors shared by some bacteria that cause Septicemia and Toxemia 
gives these pathogens a competitive advantage. Name this virulence factor, describe its 
mode of action and explain how it gives a competitive advantage to the pathogens. [5 
marks] 

d. Give examples of two mechanisms of spread of bacteria in a human tissue or in the human 
body. Do bacteria always have to spread in the body to cause disease signs away from the 
infection site? Explain. [5 marks] 
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SECTION B (40 marks) 
You MUST answer QUESTION FOUR (4). 
Answer ONE (1) question out of questions FIVE (5) and SIX (6) 
QUESTION FOUR (20 marks) 


A new antibiotic-producing fungal strain was isolated and named ‘strain Z’. Well-diffusion assays, 
carried out using a broth culture of ‘strain Z’, showed reduced growth of Aspergillus spp.. 


The active compound was purified and showed greater efficacy towards Aspergillus spp. when 
administered as a solution diluted in 1M NaCl. It had no effect on any Staphylococcus spp.. 


a. Suggest a mechanism of action for the antibiotic produced by ‘strain Z’. Explain your answer. 
[10 marks] 

b. Why was this antibiotic ineffective against Staphylococcus spp.? [6 marks] 

c. Explain why the antibiotic does not affect the parent strain (‘strain Z’). [4 marks] 


QUESTION FIVE (20 marks) 


A 15 years old boy is admitted to the hospital with eye inflammation, severe coughing and blood- 
tinted septum. Three weeks ago the boy visited the countryside, where he experienced farm work, 
helping his uncle re-arrange the farmyard, shifting the chicken house to the eastern side of the farm. 
The doctor’s diagnosis was that the boy suffers from ‘disease X’. 


a. Given the information above, suggest what might ‘disease X’ be. Explain your answer. 
[7 marks] 

b. What laboratory tests would the doctor order to confirm this diagnosis (name at least one 
test)? Explain. [4 marks] 

c. ‘Disease X’ infection is often associated with AIDS. Explain why AIDS patients would be more 
susceptible to this infection. [5 marks] 

d. Statistically, men are more likely to contract ‘disease X’ than women. Explain this statement. 
[4 marks] 


QUESTION SIX (20 marks) 


A 20 years old female visited the clinic complaining of persistent redness, itching and peeling skin on 
the soles of her feet and between the toes. She stated she does a gym workout daily. She applied 
over-the-counter antifungal agents without any effect. Recently her condition worsened and her 
toenails begun to thicken, turn yellow and detach from the nail beds. 


a. Given the information above, what could this patient be suffering from? [7marks] 
Which laboratory tests can be performed to confirm your diagnosis? Explain. [4 marks] 

c. Which treatment is likely to be effective against this condition? Would that treatment be 
different if two fungal species were involved? [5 marks] 

d. What is the main nutrient used by fungal skin pathogens and how do they obtain it? 
[4 marks] 
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SECTION C (40 marks) 
Answer any TWO (2) out of the following THREE (3) questions 
QUESTION SEVEN (20 marks) 


a. What are the potential fates of cells that become infected with a viral pathogen? For each 
potential fate give an example of a viral pathogen that causes that fate. Include the disease 
that the pathogen causes and the body system that it affects. (10 marks) 


b. Do the symptoms of viral disease always manifest at the initial site of infection? Give one 
example of a viral disease that does manifest at the initial site of infection. Give one example 
of a viral disease that manifests in a body system separate from the initial site of infection, 
and explain how this can occur. (10 marks) 


QUESTION EIGHT (20 marks) 


a. Diagnosis and treatment of viral pathogens can be difficult in comparison to bacterial or 
fungal pathogens. Explain why this is so. (4 marks) 

b. Choose one method that is commonly used to diagnose viral disease. Describe the basis of 
this method and give a specific example of a viral pathogen that may be detected using this 
method. (8 marks) 

c. Briefly outline three of the common mechanisms employed by anti-viral drugs, using 
treatment of HIV as an example. Explain how each type of drug interrupts the viral 
replication cycle. (8 marks) 


QUESTION NINE (20 marks) 


Claire has been on a camping trip in the USA and has had a horrible time. The weather was bad; she 
is covered in mosquito bites, and was scratched by a raccoon! To make things worse she has now 
started to feel ill. She has a bad headache, fever, muscle pain, she feels very weak and tired, and her 
bites and scratches are very itchy. 


a. Make a list of two potential viral pathogens (and the diseases that they cause) that may be 
responsible for causing Claire’s symptoms. Are there any non-viral pathogens that you could 
add to this list? (5 marks) 

b. Choose one of the pathogens from your list above and assume this is the correct diagnosis. 
Draw a diagram to illustrate the disease cycle. Include the portal of entry; show how the 
infection spreads, and how it causes the disease symptoms. (10 marks) 

c. If Claire is infected with the pathogen selected in part b), how would you expect her illness 
to progress (what further symptoms will develop, how long will the illness last)? (5 marks) 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. Writing your name and number on the 
front will help us confirm that your paper has been returned. 


